We examine the role of the housing market in workers' adjustment to job displacement. Dutch administrative data were used and analysed with a quasi-experimental design involving job displacement. The empirical design eliminates the potential of endogenous selection into labour turnover. The estimates show that displaced workers experience, in addition to substantial losses in employment and wage, an increase in the commuting distance and a decrease in the probability of moving home. These patterns change over the worker's post-displacement period -the negative displacement effect on wages becomes more pronounced, whereas the increase in the commuting distance diminishes. Also, we examine the role of workers' housing tenure in the displacement effects. Compared with displaced tenants and outright owners, we find that more leveraged displaced owners are more rapidly re-employed and experience a smaller increase in the commuting distance, but experience also a higher loss in wage.
Introduction
As in many other countries, the Dutch owner-occupied housing market and labour market suffered from strong negative developments during the Great Recession that started in 2008 (OECD, 2010) . 1 The large scale at which the transaction prices and home property values fell in the Dutch housing market is very rare -it previously occurred in the period 1978 − 1982. The central question we address is how workers adjust after job displacement, by focusing on margins of adjustment that are related to space and the importance of workers' housing tenure. A better understanding of the use of margins of adjustment by displaced workers is relevant for policies that aim to limit the impact of negative employment shocks (Crépon and Van den Berg, 2016) and policies that affect housing tenure choice through subsidising homeownership or stimulating mortgage debt (DiPasquale and Glaeser, 1999) .
Our first aim is to examine whether the spatial structure of homes and jobs represents relevant margins of adjustment for displaced workers. The literature on job displacement argues, based on human capital theory, that displaced workers lose human capital and wage premiums, and consequently experience substantial losses in post-displacement employment and wage outcomes (Hamermesh, 1987; Topel, 1990; Jacobson et al., 1993) . The focus on losses in human capital, however, ignores the way displaced workers could use margins of adjustment related to space such as commuting patterns and household moves, which are key to employment outcomes and wage dispersion.
2 Indeed, Huttunen et al. (2016) show that job displacement increases household moves, and argue that the losses in employment and income are highest for displaced home movers. Hence, Huttunen et al. (2016) suggest that displaced workers move home for non-economic reasons such as family ties. We would argue that the commuting distance, compared to moving home, is a more relevant margin of labour adjustment for displaced workers, as displacement generates a negative income shock that lowers individuals' ability to move. To better understand the use of margins of adjustment by displaced workers, we assess the displacement effects on employment, wages, commuting distance and moving home.
Our second aim is to examine the importance of workers' housing tenure for the displacement effects on employment, wages, commuting and moving home. The impact of workers' housing tenure on employment is theoretically ambiguous. On the one hand, homeowners relative to tenants, and mortgage owners relative to outright owners (i.e. owners who have paid off their entire mortgage), are less able to move home because of higher transaction costs and a more severe equity constraint (Stein, 1995; Chan, 2001; Ferreira et al., 2010; Andersson and Mayock, 2014) . 3 This geographic immobility could hinder employment prospects. On the other, homeowners, relative to tenants, may search more efficiently for jobs due to the use of more effective search methods (Goss and Phillips, 1997; Morescalchi, 2016) . Moreover, mortgage owners, relative to outright owners, search more intensively for jobs due to differences in housing costs and payment obligations. In turn, the higher search efficiency or intensity could increase employment prospects. The difference in the exit rate into employment among displaced workers who differ in homeownership and home equity can thus be explained by differences in geographic mobility, search efficiency and search intensity. An alternative hypothesis is that unemployed workers who are highly leveraged and face a home equity constraint are more willing to accept a larger wage loss or a job that is further away. For example, Brown and Matsa (2017) show that unemployed workers who experience a home equity constraint are more willing to apply for positions that are closer in distance but pay lower wages. Ultimately, it is an empirical question how the worker's housing tenure category affects the use of the margins of adjustment.
For our empirical analysis, we created a monthly panel of employees based on rich administrative data sets that contain Dutch data of firms, employees and households in the period from January 2006 to December 2014. This time period is particularly suited as it includes the Great Recession and thereby allows us to incorporate data on the declining property values of homes and increasing number of bankruptcies of firms. We used data on job displacement due to firm bankruptcies (hereafter: job displacement) as an exogenous negative shock to the employment status of workers. The data on job displacement set the stage for a quasi-experimental design. This empirical design is important, since we examine incentive effects of workers' housing tenure in which endogenous selection into labour turnover should play no role. However, there could exist confounding factors that affect the probability of job displacement. The potential of selection into job displacement based on observables was minimised by exact matching on coarsened observables of treated (displaced) to similar control (non-displaced) workers (Iacus et al., 2011) . We included individual-specific fixed effects and applied the double-differences (DD) and triple-differences (DDD) estimator to control for various sources of unobserved heterogeneity.
The displaced and matched non-displaced workers are followed for eighteen months prior until thirty-six months after job displacement. The framework of the DD estimator was applied to the coarsened exact matched sample to estimate the displacement effects. The displacement effects are inferred from reduced-form models on four margins of adjustment, i.e. changes in employment, hourly wage, commuting distance and moving home. The DDD estimator was applied to assess the role of workers' housing tenure in the effects of job displacement. Workers' housing tenure was categorised by tenancy and homeownership, where owners were classified in five groups based on their loan-to-value ratio (hereafter: LTV) that was expressed as a percentage.
Our analysis provides two sets of novel results. First, the estimates show that commuting and household moving are significant margins of adjustment in response to job displacement. Specifically, the average displacement effects we estimated show that displaced workers during the post-displacement period of thirty-six months, on average, (i) are about 25 percentage points less employed, (ii) experience a loss in wage of 6%, (iii) experience an increase in the commuting distance of 3 kilometres and (iv) have a 0.06 percentage points lower probability of moving home.
the Dutch institutional context, however, this mechanism is less relevant, as Dutch borrowers are characterised by a relatively low default and foreclosure rate.
The increase in the commuting distance and decrease in moving home represent, compared to the mean value, about a 20% and 14% change, respectively. Also, the results reveal a remarkable pattern over time since job displacement: the negative displacement effect on wages becomes more pronounced, whereas the positive effect on commuting distance becomes smaller. For displaced workers, the commuting distance seems a more relevant margin of labour adjustment than moving home. The first contribution of this paper is to document that the spatial structure of homes and jobs represents relevant margins of adjustment for workers who have been displaced.
Second, we find that workers' housing tenure plays a significant role in the displacement effects on employment, wages and the commuting distance, but not on the probability of moving home. We are not the first to examine the role of housing tenure in employment outcomes. 4 However, the literature ignores various selection problems that arise due to the correlations among workers' exit rate into unemployment, cause of unemployment and housing tenure choice. 5 We contribute to this literature by exploiting a quasi-experimental design involving job displacement that eliminates the potential of endogenous selection into labour turnover. We find that displaced underwater owners (i.e. owners who face negative home equity), relative to displaced tenants, experience a 7 percentage points lower loss in employment. From the group of displaced homeowners, outright owners experience the highest loss in employment. Also, the results suggest that displaced tenants are more selective in post-displacement wages, and highly leveraged owners become employed relatively close to home. Displaced outright owners experience the highest increase in the commuting distance. The second contribution is to show that the effect of workers' housing tenure on the post-displacement outcomes in employment, wages and commute is substantial, and comparable to that of other relevant worker characteristics such as gender and sector.
Institutional Background and Data

Job Displacement
In the Netherlands, workers who are collectively displaced, for example through mass-layoffs, are protected by the Law Collective Redundancy Act (in Dutch: Wet Melding Collectief Ontslag). The Law Collective Redundancy Act does not hold for dismissals if the firm is declared bankrupt, as job displacement due to firm bankruptcy concerns an urgent case of displacement. This restriction has two implications for workers whose labour contract is terminated due to bankruptcy of the firm, and these implications are the reason we exploit the quasi-experimental design involving job displacement due to firm bankruptcy. First, the notification requirement to displaced workers, which is specified in the Law Collective Redundancy Act, applies only at the request of the Public Employment Service. Therefore, in general, no advance notification is required from bankrupt firms to displaced workers. Second, if a firm goes bankrupt, no severance or transition payments are provided by the firm to the displaced worker. These implications are important, as heterogeneity in the advance notification and severance pay can have a confounding effect on the post-displacement length of the unemployment spell and earnings (Addison and Portugal, 1987; Nord and Ting, 1991) .
Institutional Setting of the Dutch Housing Market
The institutional setting of the Dutch housing market has various characteristics that make it different from, e.g., the institutional setting of the U.S. housing market. First, in the Netherlands there is no formal down-payment requirement when buying a new home. Consequently, the probability of having a liquidity constraint to buy a new home is less likely. Second, Dutch homeowners are characterised by a relatively high LTV, as they can borrow more than the property value of the home. Only in August 2011 there was a formal limit to the LTV introduced, which was set at 106%. Third, all mortgage loans in the Netherlands are recourse loans. Hence, the phenomenon of strategic defaults, i.e. walking away from a home with negative home equity, does not exist. Fourth, homeowners in the Netherlands, but also in the U.S., can deduct home mortgage interest to reduce their taxable income. The deductibility of home mortgage interest stimulates mortgage debt. Finally, the social rented sector of the Dutch housing market is relatively large (CBS, 2017) . In 2012, there were about 7,141,000 Dutch households. Of these households, approximately 59.32% were owner-occupied and 40.68% were rented. Of the households that rent, 88.47% rent social housing and 11.53% rent private housing.
Data Sets
We used various administrative data sets, retrieved from Statistics Netherlands, to create a monthly panel. The data sets we used contain data of individuals, households and firms over the time period 2006-2014. We selected displaced workers whose job was terminated due to bankruptcy between July 2007 and December 2011. Each individual employee was followed for eighteen months prior until thirty-six months after the actual or potential job displacement. The actual month of job displacement of a displaced worker is equivalent to the potential month of displacement of a matched non-displaced worker. In Appendix A, we provide additional information on the data construction and sample selections that were applied to create the appropriate sample of individual employees.
Key Dependent Variables
The key dependent variables, which represent the four margins of adjustment, were operated as follows. Employment status was expressed as a zero-one indicator variable that equals one if the individual is employed. The natural logarithm of the hourly wage was constructed by taking the natural logarithm of the monthly contractual gross wage relative to the monthly number of contractual hours worked. The commuting distance was calculated by taking the absolute distance between the central business district (CBD) of the work municipality and the CBD of the neighbourhood of the home. Note that the hourly wage and commuting distance of workers are observed conditional on employment. Unfortunately, the commuting distance is not observed for workers if they were not in the job in December, as the work location is administered only in December. The number of observations that are missing for the model in which commuting distance is the dependent variable, can be observed by the comparison with the model on hourly wage.
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See Table C1 in Appendix C for the within change in the hourly wage and commuting distance for displaced and non-displaced workers. Moving home was expressed as an indicator variable and equals one if the household has relocated.
Independent Variables and Covariates
The set of key independent variables consists of variables that represent the treatment status, post-displacement status and housing tenure. The set of covariates consists of various demographic characteristics and job characteristics. All variables were expressed as zero-one indicator variables.
The treatment status is time-constant and equals one for workers who have been displaced. The post-displacement status equals one if the month under observation is after the month of job displacement. To assess the time dimension of the displacement effects, the post-displacement variable was in some of the models replaced by fifty-five indicator variables. The indicator variables reflect the time gap in months of the period since job displacement and range from minus eighteen to plus thirty-six, respectively. An indicator variable equals one if the period since job displacement corresponds to the given time gap.
Workers' housing tenure was used to approximate the workers' degree of household leverage and it was represented by six indicator variables. We distinguished between tenants and homeowners, where owners were categorised based on their LTV. Note that we were not able to distinguish between tenants who rent social or private housing. However, most tenants in our sample rent social housing, as 88.47% of all Dutch tenants do so. The LTV, which is expressed as a percentage, was constructed by the observed mortgage loan relative to the property value of the home. The six indicator variables equal one if the worker is a tenant (base category), is an outright owner (i.e. an owner who has an LTV equal to 0% on the home) and has an LTV between 0-33, 33-66, 66-100 and 100-133%, respectively. 7 Note that the so-called underwater homeowners have an LTV over 100% on the home.
The set of demographic characteristics consists of indicators for gender, Dutch nationality, and age (21-30, 30-40, 40-50 and 50-60 years) . The set of job characteristics represents the worker's time-invariant job characteristics in the month of job displacement, and consists of indicators for job tenure (3-6, 6-12, 12-18 and over 18 years) and industry (manufacturing and services sector). In addition, the set of covariates includes indicators for the year of job displacement, 6 See Table D1 for the results using a sample where all individuals have complete information on commuting distance. We find similar results.
7 Unfortunately, the data on mortgage debt do not include the asset side in endowment mortgages. Hence, the levels of the mortgage debt were likely to be overestimated and the effect of workers' housing tenure is likely to be biased towards zero. To reduce the potential of the attenuation bias in the LTV, we operated housing tenure as a categorical variable. Table B5 in Appendix B shows the results for an indicator variable that represents homeownership and a continuous variable that represents owners' LTV. The main conclusions of the paper are robust to the use of a continuous variable to represent owners' LTV. 6 having children aged 18 or lower, having a spouse, and the number of household members (1, 2, 3-4 and more than 4 members).
Identification Strategy
Identification Challenges
For our paper, the endogeneity problems of selection into labour turnover and selection into housing tenure required particular attention. Note that these selection issues are closely connected. For example, a sorting mechanism based on human capital or preferences for stability could simultaneously influence labour market outcomes and housing tenure choice (Flatau et al., 2003; Van Leuvensteijn and Koning, 2004; Munch et al., 2008; Moriizumi and Naoi, 2011; Head and Lloyd-Ellis, 2012; Bricker and Bucks, 2016) . In this spirit, the likelihood of having a stable job, unemployment risk and housing tenure choice are likely to be correlated.
Selection issues are likely as various worker characteristics, for example age and gender (Kuhn, 2002; Von Wachter and Bender, 2006) , job tenure (Farber, 1999) , and industry and education (Farber et al., 1993) , affect the probability and cause of exit into unemployment. In turn, the selection issues could be problematic as the cause of unemployment affects, through signalling, the magnitude of displacement effects on post-unemployment labour market outcomes (Gibbons and Katz, 1991; Stevens, 1997; Kuhn, 2002; Hu and Taber, 2011; Frederiksen et al., 2013) . We controlled for the selection issues in various ways.
First, following the literature on job displacement, we deal with selection into labour turnover by using data on job displacement as an exogenous negative employment shock that set the stage for a quasi-experimental design (Eliason and Storrie, 2006) . 8 This empirical design limits the problem of confounding factors that affect post-displacement labour turnover, as displaced workers have an identical signalling value on labour market outcomes and typically do not get an advance notification or severance pay. In line with the job displacement literature, workers with a job spell of at least three years were selected for the group of displaced and non-displaced workers. Thereby, all workers had prior to job displacement a stable employment pattern and displacement was likely to be unforeseen. Furthermore, this sample selection reduces the potential of selection into housing tenure based on the belief of having a stable job.
Second, we deal with selection into job displacement based on observables, by applying Coarsened Exact Matching (CEM) that makes displaced and non-displaced workers balanced in covariates. CEM is a member of the class of Monotonic Imbalance Bounding matching methods and dominates the propensity score methods (Iacus et al., 2011) . By balancing workers in covariates, the selection bias into displacement based on observables, which can arise from lack of common support, was greatly reduced (Heckman et al., 1997 (Heckman et al., , 1998 Heckman and Smith, 1999) .
Third, to deal with bias based on unobserved heterogeneity, we apply the double-differences (DD) and triple-differences (DDD) estimator. DD was used to estimate the displacement effects, i.e. the change in outcome after treatment by comparing matched displaced to non-displaced workers. DDD was applied to examine the sources of differences in the displacement effects among workers who have been displaced. For example, the DDD estimate of a given housing tenure category equals the difference between the DD estimate for the given housing tenure category and the DD estimate for the reference category of housing tenure. The key identification restriction of the DD and DDD estimator requires that, conditional on observables, the change in outcomes of the displaced workers and non-displaced workers follow parallel paths. Finally, we controlled for many factors that affect the exit rate into unemployment, likelihood of homeownership and the LTV on the home. For example, we controlled for changes in age and the presence of children aged 18 or lower. Moreover, indicator variables for calendar month (107) and NUTS 3 area (39) were included to capture business cycle effects and area-specific fixed effects, respectively. Individual-specific fixed effects were incorporated to eliminate bias from time-invariant unobserved heterogeneity, e.g., constant skill or worker preferences that might simultaneously affect housing tenure choice and labour market outcomes.
In two robustness checks, which are shown in Appendix B, we controlled for changes in the wealth position and duration of home occupancy, and for education level, respectively, to correct for unobserved heterogeneity driven by human capital. Note that we did include individual-specific fixed effects but did not control for education in the main part of our analysis, because data on education is only available for individuals if they received their diploma after the year 1995. The use of the education data would lead to a substantial selection issue, as less leveraged owners, especially outright owners, are relatively old and received their diploma before the year 1995.
Coarsened Exact Matching Procedure
In a matching algorithm there is the trade-off between efficiency and lower bias, i.e. the choice between complete matching and exact matching (Rubin, 2006; Caliendo and Kopeinig, 2008) . Exact matching ensures a high quality of matching as the amount of imbalance between matched treated and controls is controlled and limited. However, CEM does not lead to complete matching. Complete matching is achieved if all treated are matched with at least one control. We performed CEM of treated to controls as we prefer a lower bias to efficiency gains. Moreover, we had the opportunity to exploit rich administrative data with a high number of potential controls. Exact matching on coarsened observables ensured that the treated and controls were observably equivalent.
Workers who were displaced due to firm bankruptcy are referred to as treated. The nondisplaced are referred to as controls. In the month of job displacement, the treated were matched with a potential match of the group of controls. The controls were required to stay employed in the month of separation of the treated. Each treated was matched with a maximum of two controls. Note that the potential month of displacement of the matched control is equivalent to the actual month of job displacement of the matched treated. Except for job displacement due to firm bankruptcy, the controls were exposed to similar risks of labour turnover as the treated. These risks represent voluntary labour turnover and involuntary labour turnover. The treated or the matched controls were not allowed to be the counterfactual of another treated worker in the other months under observation. For this reason, the order of months in the period July 2007 to December 2011, in which we separately match treated workers with control workers, was taken randomly.
Before we applied CEM, the non-matched sample consisted of 31,888 treated workers. See Table C2 in Appendix C for individual summary statistics for the treated and controls based on the non-matched sample. The default set of matching variables we incorporated in the matching process consists of indicator variables for gender, age (21-30; 30-35; 35-40; 40-45; 45-50 and 50-60 years) , children aged 18 or lower, spouse, Dutch nationality, tenancy, LTV (0; 0-33; 33-66; 66-100 and 100-133%), type of job (full-time or part-time), type of contract (fixed or temporary), job tenure (3-6; 6-12; 12-18 and over 18 years), work location (twelve provinces), firm size (10-49; 50-99; 100-499 and 500 or more employed workers), firm industry (twenty-one ISIC sectors), calendar month and calendar year. The matched sample consisted of 20,152 treated workers, which implies a matching rate of 63%. See Table C3 in Appendix C for individual summary statistics of the treated and controls based on the matched sample.
The matching procedure we applied to balance treated and controls in covariates was successful. Based on the comparison of Table C3 to Table C2 in Appendix C, we observe that the difference in sample means between the treated and controls was smaller after matching and many became economically insignificant. See Table C4 for an overview of the number of matched individuals by housing tenure category and treatment group. See Table C5 for firm size and firm sector summary statistics in the month of job actual displacement. See Table C6 for individual summary statistics distinguished by workers' housing tenure category.
To assess the implications of incomplete matching, we matched on the work location at the NUTS 3 level (40 areas) instead of at the provincial level (12 areas). The matched sample consisted of 14,284 matched treated workers. The matching rate decreased from 68% to 45%. Table D3 shows that the results are robust to a difference in the matching rate and matching on the NUTS 3 area.
As a robustness check, we matched not only on the default set of matching variables, but also on the worker's categories of the non-housing wealth position (below 0; 0-5,000; 5,000-25,000; 25,000-75,000 and over 75,000 euro) and duration of home occupancy (0-60; 60-180 and over 180 months). In this case, the number of matched treated was 10,128. In a separate robustness check, we used both the loan-to-income (LTI) ratio and LTV as approximations of household leverage.
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For this robustness check, we matched not only on the default set of matching variables, but also on the LTI ratio categories (0-1.5; 1.5-3.0, 3.0-4.5; 4.5-6.0 and over 6.0). This approach resulted in 16,222 matched treated workers. As a final robustness check, we matched not only on the default set of matching variables, but also on the skill level (i.e. low, medium and high education). Matching on the skill level resulted in a relatively low number of 5,841 matched treated workers. The low number of matched treated individuals was caused by the selectivity of education data, as the education data were only available for individuals if they received their diploma after 1995. The three robustness checks are discussed in Appendix B.
Margins of Adjustment
For each of the margins of adjustment a generic empirical model is specified to estimate the displacement effect. In what follows, Y represents one of the four margins of adjustment -employment, hourly wage, commuting distance and moving home. The empirical model is
(1) i ∈ 1, 2, ..., N; t ∈ 1, 2, ..., 108 where subscripts i, t and r denote the worker, month and regional NUTS 3 area, respectively. The systematic differences in the outcome variables are captured by parameter δ of the two-way (double) interaction term between the scalar indicator variables DISPLACED and POST. The indicator variable DISPLACED is time-constant and equals one for workers who experienced job displacement. Note that the main effect of DISPLACED is accounted for by including individualspecific fixed effects. The indicator variable POST equals one for the post-displacement period of thirty-six months after job displacement. The base and omitted categories of the variables DISPLACED and POST are the non-displaced and the pre-displacement period, respectively. The worker's housing tenure and covariates are represented by vector X. The parameters of the covariates are represented by vector β. Individual-specific fixed effects are referred to by α. N represents indicators for the home location at the NUTS 3 level. Calendar month indicators are denoted by D. ε refers to the idiosyncratic error term.
The second empirical model, shown in (2), is specified to assess whether the displacement effect is persistent over the period since job displacement. The empirical model is
where the time-dependent differences are captured using interaction terms among the indicator variables DISPLACED and G τ . The main parameters of interest are referred to by δ τ . Parameter τ is defined as the time gap in months of the period since job displacement, which ranges from minus eighteen to plus thirty-six in increments of one. The negative values of τ correspond to the months prior to job displacement. Parameter τ equals zero in the actual and potential month of displacement for the displaced and non-displaced, respectively. The scalar indicator variable G τ , τ = −18, ..., 36, refers to the τ-th time gap between the month of job displacement and the month under observation. For example, indicator variable G τ=−12 , which represents the base category, equals one if the period prior to job displacement is equal to twelve months. We used the twelfth month prior to job displacement as the base category, because workers might experience changes in outcomes close to the month of displacement in anticipation of the job displacement.
Housing Tenure and Margins of Adjustment
We added various interaction terms to assess the sources of differences in the use of margins of adjustment by displaced workers. Workers are distinguished by their housing tenure, demographic characteristics and job characteristics. The empirical model in (3) complements the model in (1), by adding multiple three-way (triple) interaction terms among a vector of worker characteristics X, DISPLACED and POST. The vector X includes time-varying variables (housing tenure and age) as well as time-invariant variables (gender, nationality and characteristics of the terminated job). The empirical model is
where the parameters of interest are represented by vector κ. The empirical model in (4) complements that of (2). The model in (4) is specified to assess the time dimension of the role of worker characteristics in the displacement effects. The timedependent differences are captured by multiple three-way interaction terms among the indicator variables X, DISPLACED and G τ . The empirical model is
where the parameters of interest are denoted by vector κ τ .
Empirical Results
Displacement Effects on the Margins of Adjustment
We examine the displacement effects on the four margins of adjustment (see Eq. (1)). Columns (1), (2), (3) and (4) of Table 1 show the displacement effects on employment, hourly wage, commuting distance and moving home, respectively. For the variables displacement status (DISPLACED) and post-displacement period (POST), the omitted categories are the non-displaced workers and the pre-displacement period, respectively. Table 1 shows that displaced workers are 25 percentage points less employed than non-displaced workers over the post-displacement period of thirty-six months. Moreover, re-employed displaced workers, compared with employed non-displaced workers, experience a loss of about 6% in hourly wage and an increase of 3 kilometres in the commuting distance. The increase of 3 kilometres in the commuting distance represents an increase of about 20%, as the average commuting distance for displaced workers in the month of displacement equals 15 kilometres (see the summary statistics presented in Table C3 ). Finally, we observe a negative displacement effect on the probability of moving home of 0.06 percentage points. The displacement effect on moving home corresponds to a decrease of about 14%, as the mean moving probability for displaced workers in the month of displacement equals 0.0043.
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The negative displacement effect on moving home suggests that displaced workers, compared to non-displaced workers, are less able or willing to move home. This could be explained by the Notes: Each column gives the dependent variable. Parameter estimates of the two-interaction term are reported. Clustered (by individual) standard errors are in parentheses. * * * , * * , * , correspond to the significance level of 1%, 5%, 10%, respectively. The reference categories of DISPLACED and POST consist of the non-displaced workers and pre-displacement period, respectively. The regression analyses include individual-specific fixed effects and indicator variables for POST, housing tenure (5), age (3), children aged 18 or lower, spouse, the number of household members (3), the NUTS 3 location of the household (39) and calendar month (107). The period under observation is from January 2006 to December 2014, in which displaced and non-displaced workers are observed for 18 months prior until 36 months after the actual and potential month of job displacement, respectively. Parameter estimates of the covariates are not reported.
fact that displacement generates a negative income shock, which increases difficulties in financing a new home or signing a new rent contract. In contrast to our findings, Huttunen et al. (2016) show, using Norwegian administrative data, that job displacement increases the propensity to move home between local labour markets by about 30%.
12 They find that displaced home movers experience higher losses in employment and wages than stayers, and argue that workers are likely to move home for non-economic reasons such as family ties. An explanation for the difference in findings could be the fact that the surface area of the Netherlands is ten times as small as the surface area of Norway. This could make Dutch displaced workers relatively unwilling to move for non-economic reasons such as family ties, as family is relatively close. An alternative explanation is the difference in the length of the post-displacement period. The post-displacement period of thirty-six months we used could be too short to observe a displacement effect on household mobility. However, Huttunen et al. (2016) show that the increase in mobility takes place in the first two years after displacement. All in all, we argue that the commuting distance, compared to moving home, is a more relevant margin of labour adjustment for workers who have been displaced. Figure 1 shows the context of changes in the outcome variables of matched displaced and non-displaced workers over the pre-and post-displacement period (see Eq. (2)). The fixed effects coefficients on employment and moving home are provided on the y-axis in percentage points (pp) in Figures 1A and 1D , respectively. The fixed effects coefficients on wages and the commuting distance are provided on the y-axis in percentages (%) and kilometres (km) in Figures 1B and 1C , respectively. The x-axis registers the time gap between the month of observation and the month of job displacement. The time gap equals zero in the month of actual and potential job displacement, for the displaced and non-displaced, respectively. Observe in Figure 1 parallel pre-displacement trends for the displaced and non-displaced workers in the outcome variables, which satisfy the identification restriction of the DD estimator.
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In Figure 1A , the vertical line between months zero and one reveals the exit rate out of employment by the displaced workers. Twelve to twenty-four months after job displacement, the loss in employment is about 27 and 20 percentage points, respectively. This finding is consistent with those reported in the job displacement literature. For example, Schwerdt (2011) finds an effect of 23 percentage points over a post-displacement period of five years. Ichino et al. (2017) find a loss of 27 percentage points over the post-displacement period of twelve to twenty-four months. Figure 1B shows a decrease in the wage loss between one and four months after job displacement. This decrease in wage loss could be explained by the low number of re-employed displaced workers, i.e. only 20% of the displaced workers, one month after job displacement (see Figure  1A ). Note that our paper is one of the few papers in the literature on job displacement that uses monthly data. For papers that use quarterly or annual data, such a pattern cannot be observed as the monthly variation is smoothed out. Importantly, after the fourth month since job displacement, the loss in wage increases over the post-displacement period and ranges between 4 and 7% (see Figure 1B ). The estimates are in line with studies that examine the displacement effect on wage for Europe. For example, Schwerdt (2011) finds a wage loss due to job displacement, conditional on re-employment, of about 6%. Huttunen et al. (2011) find a loss of 3% in wage after 7 years. Note that studies that use U.S. data find higher wage losses due to the more centralised wage system (e.g., Couch and Placzek, 2010) . Figure 1C shows that displaced workers experience an increase in the commuting distance. However, after three months since job displacement, the increase in commute becomes smaller over the post-displacement spell. Note that Figures 1B and 1C show composition effects that are caused by workers who exit unemployment, workers who experience job-to-job transitions and workers who move home. Interestingly, the composition effects are almost entirely driven by workers who exit unemployment and take up their first job since displacement.
14 Hence, the estimates shown in Figures 1B and 1C reveal a novel pattern: displaced workers who have longer unemployment duration experience smaller increases in commute but higher losses in wage. To the best of our knowledge, this pattern has not been demonstrated in the literature.
We observe a small negative displacement effect, after six months since job displacement, on the probability of moving home (see Figure 1D) . The finding suggests a delay in the impact of job displacement on the willingness or ability to move. This delay can be explained by the fact that household moves are characterised by a time gap between the month of transaction and the month of the actual move, as the actual move is realised once the home mover registers his or her relocation at the local municipality. Note, however, that the 36 two-way interaction terms that 13 Figure 1B shows a small hump in the monthly wage upon job displacement. Dutch salaries are supplemented with a holiday bonus and year-end bonus that workers typically get paid in May and December, respectively. The hump in wage can be explained by these bonuses, as they are paid upon displacement. Note that this hump underscores the importance of using the twelfth month prior to displacement as the reference month. See Deelen et al. (2014) for a similar finding using Dutch administrative data.
14 We show that this observation holds in Figure D1 , where we present estimates based on a sample in which we select workers who are in their first job since displacement and did not move home. (2)). Reference group is the group of non-displaced workers. Reference month is the twelfth month prior to job displacement. The 95% confidence intervals are computed using clustered standard errors by individual. All four fixed effects regression models include 266 parameters of which there are 54 two-way interaction terms. See Table 1 for additional notes and statistics.
capture the post-displacement effect on moving home are jointly insignificant.
Housing Tenure and the Use of Margins of Adjustment
We examine the role of workers' housing tenure in the displacement effects on the margins of adjustment. To show the relative importance of workers' housing tenure, we also document the role of other sources of differences among workers in the displacement effects. The estimation results are displayed in Table 2 (see Eq. (3)). Workers' housing tenure is represented by LTV indicators, and the reference category consists of workers who are tenants. The set of demographic characteristics includes FEMALE, AGE and DUTCH NATIONALITY, and the reference categories consist of workers who are male, aged 21 to 30 years and non-Dutch, respectively. The set of job characteristics includes TENURE and MANUFACTURING, and the reference categories consist of workers who are 3 to 6 years in the job and active in the service sector, respectively.
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The estimates presented in Column (1) show the sources of differences in the displacement effect on employment. Compared with displaced workers who are tenants, underwater owners are about 7 percentage points more employed after displacement. Tenants incur a loss in employment comparable to outright owners. Interestingly, our findings are consistent with papers that find positive homeownership and mortgage effects on the unemployment duration, but at odds with the paper by Valletta (2013) who finds no significant effect of negative home equity on unemployment duration. The difference in results could be explained by our quasi-experimental design that reduces the potential of selection into labour turnover. Finally, the estimates in Column (1) show that displaced workers who are female, older, non-Dutch and high-tenured experience a relatively high loss in employment. The importance of workers' housing tenure for the displacement effect on employment is substantial and comparable to that of other worker characteristics, such as gender and tenure in the job.
The parameter estimates in Column (2) highlight the role of worker characteristics in the displacement effect on hourly wage. Compared with displaced tenants and owners who have an LTV between 0% and 33%, displaced outright owners and owners with an LTV over 33% experience a 1 to 2 percentage points higher loss in hourly wage. The estimates suggest that more leveraged owners are less selective in wages when choosing jobs after job displacement. 16 Moreover, the estimates in Column (2) show that the loss in hourly wage increases with age and tenure in the job, and is higher for displaced workers who are active in the manufacturing sector compared with workers who are active in the service sector. To the best of our knowledge, this paper is the first to demonstrate the importance of workers' housing tenure for the post-displacement losses in employment and hourly wage.
Column (3) shows that various worker characteristics lead to a difference in the displacement effect on the commuting distance. Although displaced owners, compared with displaced tenants, do not experience a highly different displacement effect on commute, there is a significant difference within the group of displaced owners. Specifically, displaced outright owners experience an increase of about 3 kilometres in commute higher than underwater owners. However, note that the three-way interaction terms for workers' housing tenure on commute are jointly insignificant. In addition, displaced women experience a significantly lower increase in the commuting distance than men. Moreover, the parameter estimates indicate that displaced workers who are high-tenured and active in the manufacturing sectors experience a relatively high increase in commute. Notes: Parameter estimates of the three-way interaction terms and F-Values of the joint significance of the three-way interaction terms are reported. Loan-to-value (LTV) represents five indicator variables for homeowners' LTV expressed as a percentage. The reference category of the LTV categories consists of workers who are tenants. The reference categories of FEMALE, AGE and DUTCH NATIONALITY consist of workers who are male, aged 21 to 30 years and non-Dutch, respectively. The reference categories of TENURE and MANUFACTURING consist of workers who are 3 to 6 years in the job and active in the service sector, respectively. The parameter estimates of the main and two-way interaction terms of the aforementioned independent variables are not reported. The regressions include individual-specific fixed effects and zero-one indicator variables for children aged 18 or lower, spouse, the number of household members (3), the year of job displacement (4), the NUTS 3 location of the household (39) and calendar month (107). The estimates of the main, two-way interaction and three-way interaction terms of children aged 18 or lower, spouse, number of household members and the year of job displacement are not reported. The main effects of the NUTS 3 location and calendar month are not reported. See Table 1 for additional notes.
The parameter estimates in Column (4) show that the displacement effect on moving home does not vary greatly in worker characteristics. For example, housing tenure seems to have no role in the displacement effect on moving home. The finding that the displacement effect on moving home does not differ between tenants and homeowners, could be explained by the fact that Dutch tenants typically are in social rented housing. Although social tenants have generally lower transaction costs of moving than homeowners, rent control and the waiting list for social rented housing reduce home moves (Munch and Svarer, 2002; Kattenberg and Hassink, 2017) . In addition, the estimates suggest that for underwater owners, job displacement does not function as a trigger of default. In the housing literature, the double trigger theory of default predicts that households are likely to experience a default and move home if two conditions are met: (i) the household is underwater and (ii) the household wants or needs to move (Foote et al., 2008) . In the context of our paper, job displacement could be considered as the potential second trigger that prompts a move out of the house. However, we do not find evidence of this. Our finding is in contrast with the studies of Niu and Ding (2015) ; Bricker and Bucks (2016) , who show that job loss increases the foreclosure rate in the U.S., especially for workers with negative home equity. The disparity between the findings can be explained by the different institutional setting, as in the Netherlands the share of housing going into default and foreclosure is relatively low. The main reason for the low rate of default is, among others, the fact that all mortgage loans are recourse loans.
We illustrate in Figure 2 the time-dependent differences in the importance of workers' housing tenure for the displacement effects (see Eq. 4). 17 We observe parallel pre-displacement trends in the outcome variables except for moving home. The pre-displacement trend in moving home is relatively stable given the low number of monthly movers (see Table C3 ). Importantly, for each of the four margins of adjustment, the F-test on the joint significance of the eighteen pre-displacement three-way interaction terms is statistically insignificant. These results are available upon request. Figure 2A shows that displaced tenants and outright owners experience a higher loss in employment than other displaced homeowners. This difference is relatively stable over the postdisplacement period. Figure 2B illustrates that displaced workers who have an LTV between 0% and 33% experience a relatively low loss in wage. Figure 2C indicates that outright owners experience a relatively high increase in the commuting distance. We do not find significant differences in the displacement effect on moving home for workers who vary in housing tenure categories (see Figure 2D ). All in all, the results indicate that the importance of workers' housing tenure for displacement effects on employment, wages and commute is relatively persistent over the period since displacement. The displacement effects by workers' housing tenure suggest that workers who are displaced choose among adjustment at the employment, wage and commuting margins. In this regard, we argue that these margins of adjustment, next to endogenous search (Morescalchi, 2016) , are key to explaining the role of workers' housing tenure in employment outcomes. Table 2 for additional statistics.
Conclusions
The Great Recession that started in 2008 resulted in strong negative developments in the Dutch housing market and labour market. In this paper, we have examined workers' resilience to job displacement by focusing on the use of margins of adjustment that are related to space and the importance of workers' housing tenure. We used Dutch administrative data, which were analysed with a quasi-experimental design involving job displacement that eliminates selection into labour turnover. Our conclusions are twofold.
First, we conclude that the spatial structure of homes and jobs reflects relevant margins of adjustment in response to job displacement. Our novel finding is that displaced workers experience an average increase of about 20% in commuting distance and a decrease of about 14% in moving home over the post-displacement period of thirty-six months. Interestingly, the patterns of adjustment change over the worker's post-displacement period -a longer time since job displacement is associated with a lower loss in employment, a smaller increase in commute, and a higher loss in hourly wage. We showed that the patterns in wage and commute are caused by displaced workers who take up their first job since displacement. The results suggest a remarkable pattern: workers who experience a longer time of unemployment since job displacement prefer a smaller increase in the commuting distance to a lower loss in hourly wage. The results indicate that the commuting distance is a more relevant margin of labour adjustment than moving home for workers who have been displaced. Hence, there are societal costs, in addition to losses in employment and wages, due to an increase in the commuting distance. Our findings are relevant for policies that aim to limit the impact of negative employment shocks.
Second, we conclude that workers' housing tenure is a substantial and persistent source of heterogeneity in the displacement effects on employment, wages and commute, but not on moving home. We find that displaced underwater homeowners, compared to other displaced owners and tenants, experience a lower loss in employment. Moreover, highly leveraged owners experience a relatively high loss in wage and become employed relatively close to home. In addition, outright owners experience the highest increase in the commuting distance. The results suggest that more leveraged workers have a stronger incentive to become employed. Moreover, it seems that the geographic immobility of displaced homeowners (relative to tenants) and underwater owners (relative to other owners) does not hinder post-displacement employment outcomes. The geographic immobility of Dutch workers could be relatively unimportant for the functioning of the labour market, as the surface area of the Netherlands is relatively small. Further research is needed to understand whether this observation also holds for other countries. Importantly, our findings are relevant for policies that subsidise homeownership or stimulate mortgage debt, as these policies does not seem to hamper displaced workers' labour market outcomes.
All in all, we showed that workers' housing tenure affects the post-displacement outcomes in employment, wage and commuting distance, but not in moving home. Consistent with financial incentive structures, this evidence suggests that more leveraged displaced owners prioritise sooner re-employment over lower wage losses. In this regard, endogenous job search intensity and efficiency alone does not fully explain the difference in the unemployment duration of workers who vary by housing tenure category. Based on the evidence, however, we cannot discuss the extent to which displaced workers make trade-offs between the use of margins of adjustment. Further research, based on a structural approach, is needed to better understand this issue. 
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Appendix A. Data Construction and Sample Selections
All individuals, firms and household addresses were uniquely identified on the basis of an encrypted Randomised Identification Number (RIN). We used the data set Bankruptcy Job Endings Register (Failontslagtab), which records the worker's RIN, the job's RIN and the date the firm entity is declared bankrupt for individuals who had a job at a firm where at least one entity of the firm experiences bankruptcy. Consequently, we possibly incorporated the so-called false-positives, i.e. we labelled voluntary job terminations in the bankrupted or non-bankrupted entity of a firm as a displacement due to firm bankruptcy. To limit the scope of false-positives we applied various data selections, which are discussed below.
Jobs that ended in year t or t+1 surrounding a bankruptcy of a firm entity were registered in the Bankruptcy Job Endings Register. The time span of year t to t + 1 was chosen as jobs are recorded from firm payrolls that can continue after the verdict of bankruptcy. We selected workers for the group of displaced workers if the date of the job ending was earlier than one year after the date of bankruptcy or later than six months prior to the date of bankruptcy. This restriction ensured that the early leavers, who may have anticipated the plant closure, were incorporated in the analysis (see Schwerdt, 2011) .
The Bankruptcy Job Endings Register was combined with multiple other registers. The Job Register (Baankenmerkenbus) was used to incorporate the date of job openings, the date of job endings and the RIN of the firm in which the worker was an employee. The Main Job Register (Hfdbaanbus) was used to distinguish between the main job and secondary job of an individual. The worker's main job, observed on a monthly basis, is the job with the highest wage. The Job and Wages Register (Polisbus) records monthly data based on income statements of employees to the tax office administration, including type of job (full-time or part-time), type of contract (fixed or temporary), number of hours worked and gross wage. The data set Work Location Register (Gemstplbus) was used to incorporate data on the municipality in which the worker was employed.
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The number of municipalities changed over the period under observation as various municipalities were aggregated. We used the set of 403 municipalities that existed in the year 2014. The Firm Register (Betab) was used to incorporate annual data on firm size and firm sector. Firm sectors were classified in 21 sectors according to a five-digit code (in Dutch: Standaard Bedrijfs Indeling), which is based on the International Standard Industrial Classification of All Economic Activities (ISIC). The extraterritorial organisations and bodies sector was excluded as no displaced worker was employed in this sector.
Registers that are based on municipal and tax office administration were used to incorporate personal, home and household information. The Population Register (Gbapersoontab, Gbahuishoudensbus, Gbaburgerlijkestaatbus, Gbaadresgebeurtenisbus) contains monthly data on the date of birth, gender, marital status, number of household members and moving home. The Address Object Register (Gbaadresobjectbus, Vslgwbtab) contains data on individuals' house address and home location at the neighbourhood level. The Highest Education Register (Hoogsteopltab) was used and contains data on workers' highest level of attained education. Education is categorised in lower, secondary and tertiary education based on the International Standard Classification of Education (ISCED). The Integrated Household Income data set (Integraal Huishoudens Inkomen), which is based on data measured on the 31st of December retrieved from the tax office, was used to incorporate data on housing tenure and household income. In the case of moving home, data on housing tenure was used from the year prior to that of moving. As an example, for household moves in 2006 we used data from 2005. The Integrated Capital data set (IntegraalVermogensbestand), which consists of annual records from the tax office measured on the 1st of January, was used to incorporate data on the mortgage debt, non-housing wealth and property value of the home. In the case of moving home during the year, data on the mortgage debt and property value were used from the year after the move. As an example, for household moves in 2014 we used data from the year 2015.
The following selections were made to attain an appropriate sample for our analysis. To keep the employment history of a worker tractable, all job spells that were not identified as the main job were excluded. Moreover, we excluded groups of individuals for various reasons. First, we excluded all individuals who were not active in the labour market (e.g., disabled individuals, students and early retirees), who had no administered employment history (e.g., self-employed and long-term unemployed), or were aged below 21 or over 60 years. Second, our data do not distinguish between a bankrupt or restarted firm. Hence, we excluded workers from the group of displaced workers if more than 40% of the displaced workers who were employed at the bankrupt firm became re-employed at another but identical firm. Third, all workers who had ever an LTV over 133% during the period under observation were excluded from the sample, as a higher LTV suggests an administrative error. Finally, all workers with three or more household moves in one calendar year were excluded from the sample, as this would create the problem that we could not observe data on all homes. We kept individuals that experienced two household moves in one year, as on many occasions households move to one temporary accommodation following the sale of their home.
Prior to Coarsened Exact Matching, individuals were excluded from the group of displaced or non-displaced for various reasons. First, we excluded all workers whose hourly wage or housing tenure was not completely observed for all jobs and homes in the period 2006-2014. In multiple cases this was possible, as we did not perfectly link all the information of the Job Register to the Job and Wages Register and the Housing registers. In addition, we excluded individuals whose hourly wage is equal to or lower than one euro. Second, we excluded all workers with an employment spell shorter than three years. An employment spell of at least three years allows us to incorporate workers who had a stable job and who experienced an unexpected and involuntary job displacement. Thereby, the likelihood of false-positives was reduced. Moreover, this selection ensures that all workers were eligible for unemployment benefits for the first three months after job displacement, as in the Netherlands workers are eligible for one month of unemployment benefits for each year of tenure in the current job. By having a minimum benefits duration and controlling for the job tenure of the terminated job, we distance ourselves from the effect of benefits duration on post-unemployment labour market outcomes (Katz and Meyer, 1990; Bover et al., 2002) . Third, we excluded all workers who, in the month prior to job displacement, worked at a firm with less than ten employees or who worked less than 64 hours in that month. Finally, we had to randomly exclude about 70% of the non-displaced workers (controls) due to computational limitations.
After the process of matching, if the displaced or non-displaced worker of a matched pair was not under observation for the entire period of fifty-five months, the matched pair was excluded. The matched pairs were excluded as the incomplete data imply data gaps due to, e.g., immigration, emigration or death. This selection ensured a weakly balanced sample.
Appendix B. Robustness Checks for the Empirical Models on Worker Characteristics
As discussed in Subsection 3.2, we created a new matched sample for each of the three robustness checks. The matched samples for each robustness check were created based on a different set of matching variables, which included indicator variables for the non-housing wealth position and duration of home occupancy, LTI ratio, and skill level, respectively.
First, we assess whether the estimates of the interaction terms between job displacement and LTV are robust to the inclusion of approximations of non-housing wealth and duration of home occupancy. The non-housing wealth position of the displaced worker can be of importance for post-displacement outcomes, as it can aid job search through increased mobility or deter job search through decreased job search activity (Henley et al., 1994; Goss and Phillips, 1997) . The duration of home occupancy approximates the willingness to move and is, consequently, an important driver behind the ability to become employed in a distant labour market. Moreover, we capture further unobserved heterogeneity in human capital by controlling for non-housing wealth and duration of home occupancy. Human capital is expected to be positively correlated to non-housing wealth and negatively correlated to duration of home occupancy, as high-skilled workers earn a relatively high income and are characterised by a relatively high geographical mobility (e.g., Bowles, 1970) .
The non-housing wealth is represented by five zero-one indicator variables that equal one for non-housing household wealth below 0 (base category), between 0-5,000; 5,000-25,000; 25,000-75,000 and over 75,000 euro, respectively. The duration of home occupancy is represented by three zero-one indicator variables that equal one if the period in the home equals 0-60 (base category), 60-180 and over 180 months, respectively. Table B1 shows the role of workers' housing tenure, non-housing wealth and duration of home occupancy in the displacement effects on the margins of adjustment. The estimates indicate that workers who have positive non-housing wealth experience a relatively low loss in employment. The results suggest that the loss in employment is decreasing and the loss in wage is increasing in workers' LTV. This result supports the results of the model in which we do not control for non-housing wealth and duration of home occupancy (See Table 2 ). Note that by simultaneously controlling for housing tenure, non-housing wealth and duration of home occupancy, the fixed effects coefficients of the two highest LTV categories on hourly wage become slightly higher. Also, the role of housing tenure in the displacement effect on commuting distance is more pronounced. Compared with displaced underwater owners, displaced outright owners experience an increase in the commuting distance of about 7 kilometres higher.
Second, we assess whether our results are robust to the inclusion of the LTI ratio as an additional approximation of the financial incentive to work. The LTI ratio is constructed by the mortgage loan of year t relative to the gross household income of year t-1, where year t is the year of job displacement. The LTI ratio is time-invariant, to prevent the situation that a large share of variation in the LTI ratio is caused by changes in household income following job displacement. The LTI ratio is operated as five zero-one indicator variables, which equal one if the LTI ratio ranges between 0-1.5 (base category), 1.5-3.0, 3.0-4.5, 4.5-6.0 and over 6.0, respectively. Table B2 shows the role of workers' housing tenure and LTI ratio in the displacement effects. We find that the fixed effects coefficients of the LTV on wage become higher if we include variables that represent the LTI ratio. However, the fixed effects coefficients of the LTV on employment become smaller and less significant. Compared with displaced workers who have an LTI ratio between 0 to 1.5, displaced workers with an LTI ratio over 6.0 experience a lower loss in the hourly wage. Note, however, that the results in Table B2 are relatively sensitive, as the categorical variables LTV and LTI ratio are highly correlated, i.e. a correlation equal to 0.88.
Third, we assess whether our results are robust to the inclusion of the worker's skill level. The impact of skill on the post-displacement losses is theoretically ambiguous. On the one hand, high-skilled workers have a higher job offer arrival rate. The higher job offer arrival rate is driven by the higher willingness to commute and relocate (Zax, 1991) . Consequently, the distribution of job offers is increasing in the skill level of the displaced worker. Moreover, the market power of employers is decreasing in the skill level of the displaced worker. Hence, the losses in employment and wages for high-skilled displaced workers are likely to be relatively low. On the other hand, high-skilled workers have a relatively high wage premium due to their firm-specific human capital. If high-skilled workers invested more in human capital than low-skilled workers, the displacement effect on wage would be higher for high-skilled workers. Hijzen et al. (2010) show that high skilled workers have higher initial losses in wage than unskilled workers, but two years after job displacement the skill difference in wage losses becomes statistically insignificant. Farber (2017) shows that a higher number of years in education decreases the losses in employment and earnings.
The data we used on skill level is based on the international standard classification of education 1997, and is represented by three variables that equal one if the skill level is low (base category), medium, and high, respectively. We only incorporated the skill level in a robustness check, because the education data is highly selective as it is only available for individuals who received their diploma after the year 1995.
The fixed effects coefficients of LTV on employment that are shown in Tables B3 and B4 are based on the sample in which we matched on the default set of matching variables and workers' skill level. The coefficients of the three-way interaction terms including the LTV without controlling for workers' skill level (see Table B3 ) are similar to the coefficients of the model including covariates for workers' skill level (see Table B4 ). Hence, we argue that the results are robust to the inclusion of variables that represent the skill level. Note, however, that compared to the parameter estimates provided in Table 2 of the model in which we do not match and control for the skill level, the coefficients shown in Tables B3 and B4 are different. Specifically, by matching on and controlling for housing tenure and skill level, the coefficients of the two highest LTV categories on hourly wage become smaller. Hence, Tables B3 and B4 suggest that the difference in results is completely driven by the difference in sample, which can be explained by the fact that the education data is highly selective. Notes: The regression analyses include, besides the covariates, multiple three-way interaction terms. Three-way interaction terms are included among the variables DISPLACED, POST and LT V, among the variables DISPLACED, POST and WEALT H position, among the variables DISPLACED, POST and DURAT ION and among the variables DISPLACED, POST and all other covariates. LT V represents five indicator variables for homeowners' LT V expressed as a percentage. The reference category of each LT V indicator consists of workers who are tenants. The reference category of WEALT H consists of workers who have negative nonhousing wealth. The reference category of DURAT ION consists of workers who live between zero and sixty months in their home. See Table 2 for additional notes.
Table B2
The role of housing tenure and the loan-to-income ratio in the effects of job displacement (Eq. (3) Notes: Parameter estimates of the three-way interaction terms among DISPLACED, POST and LT I, and among DISPLACED, POST and LT I are displayed. The reference categories of LT V and LT I consist of workers who are tenants and who have an LTI ratio between 0 and 1.5, respectively. The parameter estimates of the covariates and the two-way interaction terms are not reported. See Table 2 for additional notes.
Table B3
The role of housing tenure in the effects of job displacement, sample of Notes: The regression analyses include, besides the covariates, multiple three-way interaction terms. Three-way interaction terms are included among the variables DISPLACED, POST and LT V and among the variables DISPLACED, POST and all other covariates. See Table 2 for additional notes. Notes: The regression analyses include, besides the covariates, multiple three-way interaction terms. Three-way interaction terms are included among the variables DISPLACED, POST and LT V, among the variables DISPLACED, POST and S KILL and among the variables DISPLACED, POST and all other covariates. The reference category of S KILL consists of workers who attained lower education. See Table 2 for additional notes. Notes: The regression analyses include, besides the covariates, multiple three-way interaction terms. Three-way interaction terms are included among the variables DISPLACED, POST and HOMEOWNERS HIP and among the variables DISPLACED, POST and CONT INUOUS LT V and all other covariates. The reference category of HOMEOWNERS HIP consists of workers who are tenants. See Table 2 for additional notes.
Appendix C. Summary Statistics Table C1 provides multiple statistics that improve our understanding of the within change in hourly wage and commuting distance for the displaced and non-displaced. The within change is calculated by taking the difference between the values of each variable eighteen months after job displacement and the month of potential or actual job displacement.
The displaced are characterised by a decrease in the hourly wage and the non-displaced by an increase in hourly wage. Half of all displaced workers experience no or a modest decline in commuting distance. For the displaced, the within hourly wage change follows a distribution with a long tail to the left. For the non-displaced, the within hourly wage change follows a distribution with a long tail to the right.
Half of all displaced workers experience a sharp increase in commuting distance after job displacement. The mean within change in the commuting distance for the non-displaced is close to zero. Only the bottom and top 5% experience a relatively small decrease and increase, respectively. The within commuting change has a substantial skewness and follows an asymmetrical distribution with a long tail to the right, especially for the displaced. Notes: The individual summary statistics, provided for the month of actual or potential displacement, are based on the sample prior to matching. The time period under observation is from July 2007 to December 2011. Sample means with standard deviations are provided for the treatment group and control group. The t-statistic is provided to assess whether the mean and standard deviation of each variable for the groups of displaced and non-displaced workers are statistically different from each other. * * * , * * , * , correspond to the significance level of 1%, 5%, 10%, respectively. By construction, all displaced and non-displaced were employed in the month of actual or potential displacement. Notes: The individual summary statistics, provided for the month of actual or potential displacement, are based on the sample after matching. The time period under observation is from July 2007 to December 2011. Sample means with standard deviations are provided for the treatment group and control group. The t-statistic is provided to assess whether the mean and standard deviation of each variable for the groups of displaced and non-displaced workers are statistically different from each other. * * * , * * , * , correspond to the significance level of 1%, 5%, 10%, respectively. By construction, all displaced and non-displaced were employed in the month of actual or potential displacement. Notes: Each column gives the dependent variable. Clustered (by individual) standard errors are in parentheses. * * * , * * , * , correspond to the significance level of 1%, 5%, 10%, respectively. The reference category of DISPLACED and POST, consists of the non-displaced workers and pre-displacement period, respectively. The regression analyses include individual-specific fixed effects and indicator variables for housing tenure (5), age (3), children aged 18 or lower, spouse, the number of household members (3), the NUTS 3 location of the household (39) and calendar month (107). The period under observation is from January 2006 to December 2014. The parameter estimates of the covariates and the main effect of POST are not reported. Notes: Each column gives the dependent variable. Clustered (by individual) standard errors are in parentheses. * * * , * * , * , correspond to the significance level of 1%, 5%, 10%, respectively. The reference category of DISPLACED and POST, consists of the non-displaced workers and pre-displacement period, respectively. The regression analyses include individual-specific fixed effects and indicator variables for housing tenure (5), age (3), children aged 18 or lower, spouse, the number of household members (3), the NUTS 3 location of the household (39) and calendar month (107). The period under observation is from January 2006 to December 2014. The parameter estimates of the covariates and the main effect of POST are not reported. Notes: Each column gives the dependent variable. Clustered (by individual) standard errors are in parentheses. * * * , * * , * , correspond to the significance level of 1%, 5%, 10%, respectively. The reference category of DISPLACED and POST, consists of the non-displaced workers and pre-displacement period, respectively. The regression analyses include individual-specific fixed effects and indicator variables for housing tenure (5), age (3), children aged 18 or lower, spouse, the number of household members (3), the NUTS 3 location of the household (39) and calendar month (107). The period under observation is from January 2006 to December 2014. The parameter estimates of the covariates and the main effect of POST are not reported. (2)). For B and C, the post-displacement observations are included conditional on being in the first post-displacement job and not moved home. Reference group is the group of non-displaced workers. Reference month is the twelfth month prior to job displacement. The 95% confidence intervals are computed using standard errors clustered by individual. All four fixed effects regression models include 266 parameters of which there are 54 two-way interaction terms. See Table 1 for additional notes and statistics. (2)). Displaced workers are matched to non-displaced workers in the month of placebo treatment, i.e. the twelfth month prior to actual displacement. Reference group is the group of non-displaced workers. Reference month is the twenty-fourth month prior to job displacement. The 95% confidence intervals are computed using standard errors clustered by individual. All four fixed effects regression models include 266 parameters of which there are 54 two-way interaction terms. See Table 1 for additional notes and statistics.
Appendix E. Time-dependent Differences in the Importance of Demographic and Job Characteristics for the Displacement Effects Figures E1-E6 show the importance of demographic characteristics for the displacement effects. Figure E1 highlights the gender differential in displacement effects. On the one hand, women experience a higher loss in employment than men. Importantly, the difference in the loss in employment diminishes over time since job displacement. On the other, women experience a smaller increase in the commuting distance than men. Figures E2A-E2B show that age directly increases the loss in employment and hourly wage. The age differentials in the displacement effect on employment and hourly wage are relatively persistent over the post-displacement period. Figure E3 shows that the nationality differential in displacement effects varies across time since job displacement. The estimates show that displaced workers who have Dutch nationality experience relatively modest losses in employment.
Figures E4-E6 highlight the role of job characteristics in the displacement effects. Figures  E4A-E4B show that the worker's length of tenure in the displaced job, especially in the case of a job tenure higher than 18 years, increases the loss in employment and hourly wage, respectively. Figure E4C shows that workers who had a relatively short job tenure experience the smallest increase in the commuting distance. Figure E5 shows that displaced workers who were active in the manufacturing sector, as compared with the service sector, experience a substantial and persistent higher loss in the hourly wage of about 2-3 percentage points and a higher increase in the commuting distance of about 2 kilometres. The estimates shown in Figures E6A indicate that workers who are displaced later in time experience a higher loss in employment and hourly wage. Figure E6C shows that workers who were displaced in 2007 experience a relatively large increase in the commuting distance. This finding can be explained by a potential seasonality effect, as the workers who were displaced in 2007 were displaced between July to December. The other displacement cohorts consist of workers who were displaced in any month of the calendar year. Table 2 for additional notes.
